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(54) OPTICAL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical 
element with high diffracting efficiency which is small in 
the number of manufacturing steps, relatively easy to 
manufacture, and can be integrated. 
SOLUTION: This optical element has a binary structure 
on the top surface of a substrate 6. The wave front of 
incident light is varied by varying the distribution state of 
the binary structure and thus varying the effective 
refractive index with the position in the top surface. The 
binary structure is a microstructure wherein the size of 
the surface of one set of binary structures is smaller 
than the wavelength of the incident light. 
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SPECIFICATION <EXCERPT> 

[0036] Note that the binary structure is integrally formed on 

the surface of the substrate by etching or formed by a thin film 
provided on the substrate surface. In the drawings and the 
embodiments below, the members forming the substrate and the 
pattern section may be for example normal glass material, quartz 
(Si0 2 ) or GaAs. When using a visible-light light source such as a 
He-Ne laser (wavelength 632.8 jam), the material such as glass, 
quartz, SiC or GaN can be used due to the transmissivity of the 
surface. In addition to glass and quartz, SiC, SiN, GaAs, GaN, or 
the like can be applied as a transparent member with respect to light 
having a wavelength in the range of 800 to 1000 i^m such as a 
surface-emitting laser. In addition to the materials above, Si or InP 
may be used in wavelength bands (communication wavelengths of 
1.3 jLim, 1.55 jam etc) exceeding 1 ^m. Although actual examples of 
materials have been given above, the member actually forming the 
substrate can be any member which has a section which allows 
transmission of an incident wavelength of light in a transmissive 
optical system. In a reflective optical system, selection of 
materials is not required since a reflective film can be coated onto 
the surface. The pattern section (lattice section) for the artificial 
refractive index control structure may be the same material as the 
substrate to allow formation by carving of the substrate. In 
addition, another material may be affixed to the substrate or a 
different material from the substrate may be used to enable 
formation using a method such as coating. 

[0047] Embodiment 2 (Fresnel Lens: Parallel ARI Structure) 
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FIG. 3 shows another example in which the structure period direction 
of artificial refractive index control coincides with the element 
period direction (refraction index gradient direction) in order to form 
an optical element. 



DRAWINGS 
FIG. 1 



(c) 




Degree of Phase 
Modulation 



Phase 



iiiiiiifiiiiiii 



Modulation Large Small Large Small Large 



Smal 



-12 



12: Pattern 
FIG. 2 




5: One-dimensional diffraction grating 

6: Substrate 

7: Diffraction grating 
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6: Substrate 
9: Fresnel lens 



FIG. 7 




A: Thickness 

B: Refraction index 

71: Lens 

72: Fresnel lens 

73: Phase-type Fresnel zone plate (FZP) 

74: Digital blazed element 

75: Refractive index variable element 
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(a) , 06 (a) , (b) til-^T^SR? ©-»* 

wsL/cfe©-?^, cnsoatJjgu^oHHfcffi 

ft, cft£©/^-;y«&2&ffi#£fetfT^/£LTfe,i; 

[0 0 6 9] 

fc^H^fei^St bfti^fc am© U V 7=? 7 -r © 
[Hffi©1B#ftSfflU] 

[0 1 ] *5fflH©«*tt&**#fc**AXJBW*»JII 

«jic«ts^*?^©«t^:^"r0T-fcSo 

[0 2] £5^ 1 ©ftSSIM©^*^ ( 1 ^7C 

[0 3] *|§H£K:<fc§ig2©S»©ft^fS? (7 b* 
;l/b>X) ^-r0T'$.S o 
[0 4] 3 OSil©^!? (l^TC 

[0 5] #8WK:«fcS£4©£ifcfllJ©3t¥* : F (7b* 
)\>\yyX) *^fH^*5o 
[06] *^fc**JB5 0«8Mf!03tt¥*f (I^tc 

[0 7] (7U*;H^VX)_*KWT* 
fc46©0T*$.?>o 

1 - -leltfT^S^. 2 -ft, 3-l«@W3t. 4-03Wfc 
5-l*7CH«f«?, 6 -»R, 7-@Sf*f, 8 -7 

i^M/UyX, 9-7b*;l/b:xX, lO-SSf*!?, 

1 1 - 1 &7C|!a#f*&?, 12-/<*>\ 13-1*7CU 

yX, 14-7U*;VUyX. 1 5-7b*^UVX, 
16, 1 7 - 1 3fe7Gl@l#T#F» 7 1-bVX, 7 2-7 
l/*;l/l/yx; 7 3 -•fifflS7 M--;W->7°b- h 
(FZP) , 7 4 -f^;bXU-XF*?, 7 5-JB 
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